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(54) EXHAUST GAS FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an exhaust gas 
filter easy in temp, control at the time of reproduction 
and excellent in durability by forming a honeycomb 
structure by using aluminum titanate as a main 
component, stopping one end part of each cell formed in 
the structure and also setting its thermal conductivity 
within a specified range. 

SOLUTION: In the exhaust gas filter for purifying the 
exhaust gas exhausted from the diesel engine of an 
automobile, ship, etc., the honeycomb structure 
consisting essentially of the aluminum titanate is formed, 
and one end part of each cell 1 formed in the 
honeycomb structure is sealed. Then, the thermal 
conductivity of the honeycomb stricture is set to 0.07- 
0.17kcal/mh° C, preferably 0.1 1-0.1 3kcal/mh° C. That 
is, the thermal conductivity is kept in an optimum range 
by setting porosity with in a range of 25-65%, preferably 
45-55%, and the number of cells 1 within the range of 
70-250/inch2, especially preferably 100-200/inch2 and 
cell wall 2 thickness within the range of 0.1 5-0.75mm. 
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CLAIMS 



[Claim(s)] 

[Claim l] the end section of each eel formed in said honeycomb structure inside of the 
body with the honeycomb structure object with which a principal component consists of 
aluminum titanate - a **** suggestion ******** exhaust gas filter - it is - thermal 
conductivity 0.07-0.17 - the exhaust gas filter characterized by being 0.11-0.13 
kcal/mhdegree C preferably kcal/mh degree C. 

[Claim 2] It is the exhaust gas filter according to claim 1 with which the porosity of said 
honeycomb structure object is characterized by being 45 - 55% preferably 25 to 65%. 
[Claim 3] They are claim 1 to which the number of said eels of said honeycomb structure 
object is characterized by 2 and 70-250 things [ 100-200 pieces // inch / 2 ] /preferably 
inch, or an exhaust gas filter given in any 1 of 2. 

[Claim 4] Claim 1 characterized by the thickness of the cell wall of said honeycomb 
structure object being 0.15-0. 75mm thru/or an exhaust gas filter given in any 1 of 3. 



[Translation done.] 



1 



* * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas filter aiming at 
purification of the exhaust gas discharged from diesel power plants, such as an 
automobile, a generator, a vessel, and a mobile equipment. 
[0002] 

[Description of the Prior Art] In recent years, importance is attached to the effect of the 
environmental pollution and the bodies by a carbon particulate etc. on the nitrogen 
oxides contained in the exhaust gas from diesel power plants, such as an automobile, a 
generator, a vessel, and a mobile equipment, soot, etc. Development of the support of the 
combustion catalyst used for the exhaust gas filter and exhaust gas filter which purify 
exhaust gas from such a background is made. Since the support used for such an 
exhaust air gas filter or this is used at an elevated temperature, it is required that it 
should have thermal resistance, thermal shock resistance, and low-fever expansibility. 
Moreover, after an exhaust air gas filter carries out uptake of the carbon particulate etc., 
in order to reproduce the purification function of exhaust gas, it needs to use a 
combustion regenerative apparatus and needs to burn an uptake object. Therefore, the 
thermal conductivity at the time of playback must also be excellent. 
[0003] The cordierite indicated by JP,5-254962,Aand JP,5-254963,Ais mainly used for 
such an exhaust air gas filter. The reason is hard to generate the filter crack by the 
thermal stress at the time of the carbon particulate by which uptake was carried out to 
the exhaust air gas filter, or re-nature compared with heat-resisting material, such as a 
mullite and an alumina, while the coefficient of thermal expansion of cordierite is low 
excellent in thermal shock resistance with less than [ 2.0xl0"6/degree C ]. 
[0004] 

[Problem(s) to be Solved by the Invention] however, with the exhaust gas filter using the 
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above-mentioned conventional cordierite Since thermal conductivity is comparatively as 
large as more than 0.25kcal/mhdegree C, the temperature control at the time of 
playback is difficult, and raise the heater output for heating an exhaust gas filter at the 
time of playback, or the amount of uptake of a carbon particulate is adjusted. If it was 
going to carry out a temperature control by force, in order that the temperature of an 
exhaust gas filter might become 1400 degrees C or more and might carry out an erosion 
exceeding the melting point of cordierite by abnormal combustion, it had the problem 
that endurance was missing. 

[0005] This invention solves the above-mentioned conventional trouble, it is easy and 
the temperature control at the time of playback aims at offering the exhaust gas filter 
excellent in endurance. 
[0006] 

[Means for Solving the Problem] the end section of each eel which this invention is the 
honeycomb structure object with which a principal component consists of aluminum 
titanate in order to solve the above-mentioned technical problem, and was formed in 
said honeycomb structure inside of the body - a **** suggestion ******** exhaust gas 
filter " it is " thermal conductivity -■ 0.07-0.17 ■■ it consists of a configuration which is 
0.11-0.13 kcal/mhdegree C preferably kcal/mh degree C. 

[0007] By this configuration, the temperature control at the time of playback is easy, 
and becomes possible [ offering the exhaust gas filter excellent in endurance ]. 
[0008] 

[Embodiment of the Invention] the exhaust gas filter with which the eye closure of the 
end section of each eel which invention of this invention according to claim 1 be the 
honeycomb structure object with which a principal component consist of aluminum 
titanate , and be formed in said honeycomb structure inside of the body be carry out - it 
be - a thermal conductivity - 0.07-0.17 - that it be 0.11*0.13 kcal/mhdegree C 
preferably cost kcal/mh degree C , and the temperature control at the time of playback 
have operation that it be easy and endurance improve . 

[0009] When thermal conductivity becomes smaller than 0.07 kcal/mhdegree C, thermal 
conductivity is too low, and if combustion produces the inclination which spreads and 
goes out and becomes larger than 0.17 kcal/mhdegree C, after lighting a carbon 
particulate at the time of playback, since the inclination for the temperature control at 
the time of playback to become difficult will be produced, neither is desirable. Moreover, 
in the range whose thermal conductivity is 0.11-0.13 kcal/mhdegree C, it is possible to 
perform the temperature control at the time of playback good, and propagation of the 
combustion in the exhaust gas filter at the time of playback is also especially suitable 
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from a good thing. 

[0010] In invention according to claim 1, the porosity of a honeycomb structure object 
presupposes preferably that it is invention of this invention according to claim 2 45 - 
55% 25 to 65%, and it has an operation that thermal conductivity is maintainable in the 
optimal range. 

[0011] Since the inclination for thermal conductivity to become larger than 0.17 
kcal/mhdegree C will be produced if the inclination for thermal conductivity to become 
smaller than 0.07 kcal/mhdegree C if porosity becomes smaller than 25% is produced 
and it becomes large rather than 65%, neither is desirable. Moreover, porosity is 
especially suitable from the ability to make thermal conductivity into 0.11-0.13 
kcal/mhdegree C in the range which is 45 ■ 55%. 

[0012] In invention given in claim 1 or any 1 of 2, invention of this invention according 
to claim 3 decides that the 70-250 number [ 2, 100-200 / /]/inch of the eels of a honeycomb 
structure object is [ inch ] 2, and has an operation that thermal conductivity is 
maintainable in the optimal range. 

[0013] Since the inclination as for which thermal conductivity will become larger than 
0.17 kcal/mhdegree C if the inclination as for which thermal conductivity will become 
smaller than 0.07 kcal/mhdegree C if the number of eels becomes smaller 70 pieces/inch 
than 2 is produced and it becomes larger 250 pieces/inch than 2 is produced, neither is 
desirable. Moreover, the number of eels is especially suitable from the ability to make 
100-200 thermal conductivity/inch into 0.11-0.13 kcal/mhdegree C in 2. 
[0014] In invention given in claim 1 thru/or any 1 of 3, invention of this invention 
according to claim 4 has an operation that thermal conductivity is maintainable in the 
optimal range while it decides that the thickness of the cell wall of a honeycomb 
structure object is 0.15-0. 75mm and its reinforcement of a honeycomb structure object 
improves. 

[0015] If the inclination for the reinforcement of a honeycomb structure object to fall if 
the thickness of a cell wall becomes smaller than 0.15mm is produced and it becomes 
larger than 0.75mm, since the inclination for thermal conductivity to become larger 
than 0.17 kcal/mhdegree C will be produced, neither is desirable. 
[0016] Below, the example of the gestalt of operation of this invention is explained. 
(Gestalt of operation) The sectional view of an exhaust gas filter [ in / in drawing 1 / the 
gestalt of 1 operation of this invention ] and drawing 1 are the plans of the exhaust gas 
filter in the gestalt of 1 operation of this invention. 

[0017] For 1, as for a cell wall and 3, in drawing 1 and drawing 2 , a eel and 2 are 
[ ****** and 4 ] peripheral.walls. As the exhaust gas filter in the gestalt of this 
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operation was shown in drawing 1 , it is formed in the shape of a honeycomb with the 
peripheral wall 4 and cell wall 2 with which a principal component consists of 
aluminum titanate, and the end section of the eel 1 divided with the cell wall 2 is sealed 
by ****** 3. Moreover, on the top face and inferior surface of tongue of an exhaust gas 
filter, ****** 3 is formed in the shape of a checker, as shown in drawing 2 . In addition, a 
shown in drawing 1 shows the thickness of a cell wall 2. 

[0018] The exhaust gas which flowed from the eel 1 in which one flank of such an 
exhaust gas filter was opened wide flows out of the eel 1 in which the other flanks of an 
exhaust gas filter were opened wide, after an inflow and an outflow are possible among 
other eels 1 and uptake of the carbon particulate etc. is carried out to a cell wall 2 
through the hole (not shown) of a large number formed in the cell wall 2 in this case. If 
uptake of the carbon particulate etc. is carried out to the amount of setting uptake, an 
exhaust gas filter burns at predetermined temperature with a combustion regenerative 
apparatus (not shown), and combustion removal of the carbon particulate etc. will be 
carried out, and it will be reproduced. 

[0019] That the exhaust gas filter in the gestalt of this operation differs from the 
conventional example The thermal conductivity of an exhaust gas filter 
0.07-0. 17kcal/mhdegree C, It is 0.11*0.13 kcal/mhdegree C preferably. The porosity of a 
honeycomb structure object 25 ■ 65%, It is 45 - 55% preferably, and the number of the 
eels of a honeycomb structure object is that 70-250 thickness a/inch of the cell wall of the 
2 and honeycomb structure object which is [ inch ] 2 100*200 pieces /preferably, and was 
shown in drawing 2 is formed in 0.15*0. 75mm. 

[0020] The exhaust gas filter which was excellent in the endurance which the 

temperature control at the time of playback becomes from a honeycomb structure object 

with high reinforcement easily with this configuration is obtained. 

[0021] Next, this invention is explained more to a detail using an example. 

[0022] 

[Example] 

(Example l) 7*12 weight section addition of the binder which combines 5, 9, 14, 18, 22, 
26 weight sections, and aluminum titanate powder and ostomy agent powder for ostomy 
agents, such as aluminum titanate, and granular polyethylene, activated carbon, was 
carried out, and six kinds of constituents blended dryly by the mixer were obtained. 
[0023] It dried, after adding the organic system plasticizer 3 - 6 weight sections, and 
water 31 ■ 38 weight sections to the class product, kneading by the kneader and Laura 
Mitsumoto, supplying to the vacuum extrusion briquetting machine and carrying out 
extrusion molding to the honeycomb structure object using the dice for honeycombs. 



Then, it calcinated with the burning temperature of 1500 degrees C, and height of 6 

inches and the thickness of a cell wall are 2 0.45mm and 100 eel numbers/inch for the 

diameter of 5.66 inches, and the appearance produced six kinds of exhaust gas filters 

with which only porosity differs from 15%, 25%, 45%, 55%, 65%, and 75%. 

[0024] The measuring method of thermal conductivity and uptake playback trial which 

were performed to each of these exhaust gas filters are explained below. 

[0025] Drawing 3 is the important section perspective view of the object for thermal 

conductimetry, and the exhaust gas filter for an uptake playback trial. 

[0026] In drawing 3 , 5 is a measuring plane, since a eel 1 and a cell wall 2 are the same 

as that of the gestalt of the 1st operation, the same sign is attached and explanation is 

omitted. 

[0027] After starting in width of face of 50mm as showed six kinds of above-mentioned 
exhaust gas filters to drawing 3 , respectively, height of 20mm, and a configuration with 
a depth of 100mm, the vertical cell wall was ground and shaved off to the measuring 
plane 5, and the flat measuring plane 5 was formed, the logarithm which the probe of a 
probe type heat-conductivity meter was made to contact, and was acquired to this 
measuring plane 5 - the heat conductivity was determined from the inclination of the 
graph of the temperature rise of the measuring plane 5 to the time amount of a shaft. 
[0028] Next, an uptake playback trial is explained. Using about 3500 cc dee eel engine 
as an exhaust gas generator, exhaust gas was generated on rotational frequency 
1500rpm and torque 21kgm conditions, and uptake of the per [ 11. of exhaust gas / 
12.0-14.0g ] carbon particulate was carried out using the above-mentioned exhaust gas 
filter. The judgment of the amount of uptake was performed by measuring the weight 
augend of each exhaust gas filter. 

[0029] Next, it heated until the carbon particulate lit using the heater installed in the 
front face of an exhaust gas filter in the exhaust gas filter which carried out uptake of 
the carbon particulate, having used temperature of the gas input of an exhaust gas 
filter as about 600 degrees C. After ignition, after stopping heating at a heater, 
ventilated Ayr before and behind about 0.1m3/min by the blower, and it was made to 
burn so that a flame may make it spread inside [ whole ] an exhaust gas filter, and the 
exhaust gas filter was reproduced. 

[0030] Immediately after the above-mentioned playback, exhaust gas was made to flow 
in an exhaust gas filter with an exhaust gas generator again, when exhaust gas 
concentration was measured with the smoke meter installed behind the emission outlet 
of an exhaust gas filter based on JIS D8004 and the value of a smoke meter became 1% 
or more, it judged that playback was impossible and the uptake playback trial was 
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stopped. Moreover, also when it was thought by the formation of a form status change 
and tap tone trial of an appearance that the crack occurred inside the exhaust gas filter, 
the uptake playback trial was stopped. In the above uptake playback trials, the count of 
playback for every exhaust gas filter was determined. 

[0031] In addition, when the count of playback exceeded 500 times, the uptake playback 
trial was stopped as what has sufficient endurance. 

[0032] The measurement result and the count of playback of thermal conductivity which 
were obtained for every exhaust gas filter were shown in (Table l). 
[0033] 
[Table l] 



SWP (96) 


15 


25 


45 


55 


65 


75 


(kcal/mht) 


0. 055 


0.O75 


0. 105 


0. 139 


0. 167 


0. 223 




23 


311 


500 


500 


321 


24 



[0034] As shown in (Table l), thermal conductivity in case porosity is 25 - 65% is 
0.07*0.17 kcal/mhdegree C, and it became clear that generating of a crack is not 
accepted in 300 uptake playback trials or more. Moreover, thermal conductivity in case 
porosity is 45 - 55% is 0.11-0.13 kcal/mhdegree C, the count of playback at this time is 
500 times, and it became clear by making porosity and thermal conductivity into this 
range that the endurance of an exhaust gas filter improved. 

[0035] (Example 2) In order to produce the exhaust gas filter with which the numbers of 
eels differ, except for having used six kinds of dices for honeycombs with which the 
numbers of eels differ, by the same condition and approach as the 1st example, height of 
6 inches and the thickness of a cell wall are 0.45mm and 45% of porosity for the 
diameter of 5.66 inches, and the appearance produced six kinds of exhaust gas filters 
with which only the 50 or 70,100,200,250,270 numbers /of eels differ from 2 inch. After 
starting in width of face of 50mm as showed each of these exhaust gas filters to drawing 
3 like the 1st example, height of 20mm, and a configuration with a depth of 100mm, 
thermal conductivity and the count of playback were measured. The result was shown 
in (Table 2). 
[0036] 
[Table 2] 
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(1H/inch*) 


50 


70 


100 


200 


250 


270 


(kcal/nh'C) 


0. 061 


0. 073 


0.105 


0.132 


0. 161 


0.244 




24 


323 


500 


500 


350 


24 



[0037] As shown in (Table 2), thermal conductivity in case the 70*250 numbers /of eels 
are [ inch ] 2 is 0.07-0.17 kcal/mhdegree C, and it became clear that generating of a 
crack is not accepted in 300 uptake playback trials or more. Moreover, thermal 
conductivity in case the 100-200 numbers /of eels are [ inch ] 2 is Q. 11-0.13 
kcal/mhdegree C, the count of playback at this time is 500 times, and it became clear by 
making the number of eels, and thermal conductivity into this range that the endurance 
of an exhaust gas filter improved. 

[0038] It removes having used six kinds of dices for honeycombs with which eel 
thickness differs, in order to produce the exhaust gas filter with which the numbers of 
eels differ. (Example 3) By the same condition and approach as the 1st example An 
appearance is 2 for the diameter of 5.66 inches height of 6 inches, 45% of porosity, and 
100 eel numbers/inch, and only the thickness of a cell wall produced 0.10, 0.15, 0.30, 
0.45, 0.60, 0.75, and seven kinds of different exhaust gas filters from 0.90mm. After 
starting in width of face of 50mm as showed each of these exhaust gas filters to drawing 
3 like the 1st example, height of 20mm, and a configuration with a depth of 100mm, 
thermal conductivity and the count of playback were measured. The result was shown 
in (Table 3). 
[0039] 
[Table 3] 



(mm) 


0.15 


0.30 


0. 45 


0. 60 


0.75 


0. 90 


(kcal/WC) 


0.073 


0. 078 


0.105 


0. 145 


0. 163 


0.241 




357 


431 


500 


479 


344 


22 



[0040] As shown in (Table 3), thermal conductivity in case the thickness of a cell wall is 
0.15-0.75mm is 0.07-0. 17kcal/mhdegree C, and it became clear by not accepting 
generating of a crack in 300 uptake playback trials or more, but making the thickness 
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and the thermal conductivity of a cell wall into this range that the endurance of an 
exhaust gas filter improved. 

[0041] In addition, about the case where the thickness of a cell wall is 0.10mm, since 
deformation remarkable, after baking and generating of distortion were accepted, 
measurement of thermal conductivity and an uptake playback trial were not performed. 
Moreover, the coefficient of thermal expansion of the shaft orientations of the exhaust 
gas filter in the 1st example • the 3rd example was 1.0x10-6 (lVdegree C) extent. 
[0042] 

[Effect of the Invention] According to this invention, the outstanding effectiveness that 
exhaust gas can be purified at high purification effectiveness for a long period of time is 
acquired from the exhaust gas filter excellent in endurance which does not have 
generating of an erosion or a crack at the time of playback being obtained as mentioned 
above. Moreover, the outstanding effectiveness that endurance and dependability, such 
as an automobile using the exhaust gas filter of this invention, a generator, a vessel, and 
a mobile equipment, can be raised is acquired. 

* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages, caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The sectional view of the exhaust gas filter in the gestalt of 1 operation of 
this invention 

[Drawing 2] The plan of the exhaust gas filter in the gestalt of 1 operation of this 
invention 

[Drawing 3] The object for thermal conductimetry, and the important section 
perspective view of the exhaust gas filter for an uptake playback trial 
[Description of Notations] 
lCel 

2 Cell Wall 
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g ****** 

4 Peripheral Wall 

5 Measuring Plane 
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